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(54) DISPLAY DEVICE 

(57)Abstract: ' 

PROBLEM TO BE SOLVED: To provide a display device which is allowed 
to scroll display without processing of a central processing unit CPU. 
SOLUTION: Display data S20 read in parallel from RAM 20 is supplied to 
a shift section 30 and is loaded with a load signal LOAD to be shifted in 
the serial direction by a shift signal SCK. The shifted display data S30 is 
retained in a latch section 40 to be displayed on a liquid crystal display 
(LCD) 10. Next it is returned to the input data terminals DI1 to Din and 
retained in the same address of this RAM 20 again. At the time of 
scanning the LCD 10 next in the Y direction, the display data shifted 
from RAM 20 is read out and accordingly scroll display is enabled not 
through the processing of the CPU 1 20. 
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(57) \mm\ 

mm] ^^mmm (cpui ^tois^-ffc* 

[<S¥ft^S] RAM2 0^e>jfc?IJJCtt*ffl$*bfc** 

LOADfcioTn- KStlfcgL '>7h{!fSCKC 

^SSOte, 5yf-»4 OT*^$tbT^ B H 0 ^S (L 
CD) 10«j:*^$4x5o hStbfc^r-* 
S3 0lt 0^LTRAM2 0WA*7- 

^iffiT-D I 1-DI rifcRStlT* BS^^RAM2 0 
<7>R-7 K U- ft 5 Q LCD 1 OCO^^Y^fS] 
^SBfiCfi, RAM2 0H l >7hJtl^7-^ 
^Su^ffi£ft5<7)T\ CPU 1 2 0<7>#lJl£;fr$*f IC* 
^ /i^*#frfc>ft5o 
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nmm 1 1 ¥tTfcEK$ftfc«»©x«f atmx 

«SfciiaUTBIISftfc**©Y««*rffU KX« 
SiCP P to $ ft 5 S^ffl ©B»l*E&tftt# Y«ttfcJlt& 

^to£ft5£Sffl©ig»mjBa&i:-c, rtuboxmn 

&tfY«ffiO#££K::lott SiHfKO^^TftixS K y 

^r-^^isit-rsttti-, ifi»#*.e>ft5r 

fifTEffite#art^&ffl#$ft3^J7*-*«£©** 
r-^S:->7 hftfrfcttoTiSJWSrlRlfcS'? h U §3r> 

^£tf5fc*©&7jMS^i UCffl^rf h#at, 
St, 

L-Cl)MBY«f £E»-f 5g 2 coiEfi#a t , 

trails 

U NI±2^±CDSm) ST'WAM^t, *1*>5>IB 

icifri2->7 hfif-*4A.e>ftT^ftv^#Kii, KS&i 

»->7hfl|*»4jtbftfcfc#Klt, KIBi (fit, I 
(4N*?i<o») !i»?)flNt-e©A^SS^ic4tf)ftfc 
fll*«r, *ft€ftRJBl*»e>*N-i + l*-CWffl** 

«l1E*t©**§6II. 

sicpp to $ ft§ *^ Ywmam. 

ftto£ft5*£ffl©B«i*flEfc:f£:£T, Cftf>coxttH 
RtfY««©&££K::fctt ro**#!?Tfc>ft3 K 

£ SfrlS » co x g£ I c St -T 3 36 r 9 M X ffl A -f 5 

iait^&u 



(2) 

2 

fltrEEtt^aa* bifida* $ ft 5 ttfli7*-*^a;©£* 
$*5fc*©s^f^i Lxmfi-fb'yy h^at, 

«ME(W»*ft©Iil*flr**ri)WE«*#ftox«fK:itt' 
SM^K^LTttXtNteHHrSg 1 ©IE»¥ 
10 at, 

^f^t8<5^TtfjE^^a©*Sl©IE»«E^ 

LTBuEYmffi^iESi-r?.^ 2 t , 

*BT K >7 Ms &UHfc#fe#£Hfc£ 

file L, X ffi £ 1" 3 S? TnfflW^a h t . 

[f»*«4] wisiatt^aa, m (flu mi±2^± 

©Si:) v- K©ffitSS«lc*fJS LtfMtvn + l 
(flU nli2K±Ot») f@<0^y-fe/u£WU Jg 
1 cor Kuxjf^4xe>ixfci tl-li, 1 ©7 K 
20 ^x{f^T'ft;g£ftfcR!7- K©n+ lfO/^Pt* 
tt&«ft$ftfc^l©*^7 J -^Sr»JI-{tl^L, 3? 2(0 
T K^fSf-Rtf n f y Y<D%2<r>W^f-91fiH-7.h 
ftfcfc#Kli, Kf5 2©T KU^{f^T'^$ftfc^y 
- K©rt©^2t|i>f)In + l#@£T'<0ni@<0^ 

y -tMcmm 2 m» u m 3 cor k ^* 

W#!7- Kco^l#@co^^!Jir/KcK»3cO^T- 

30 2 3=fcf±3!E*t©^36a 

[^^cop^/,ctiiKl 
[000 1] 

[^S©M-t-5e«^iP] *^WI4, VyY*Y99* 
[0 0 0 2] 

[«©S«] HI 214, «*©Ks'h^hy^^ffl©S 

*mw<Dmf&mxhz> 0 rcog^gn, ^b h b ^^ 

(WT, TLCDJ t^0) It, C©LCDl(C^-r 

*ll (WT, Tramj 2^LT^5o LC 

^J^.(fl 2 0*©X€fiil x t, iftlCiS^-f 
3 3 2*(0Y«flil y£ftU iftb©«-SEAK:»^$ 
ft3*l 2 0 Ky hxm3 2 h©** hfciS 
Bffi^^^fT? t©T*fo3o RAM 2 14, LCD1±<0 
*120 h'y hx^3 2 Ks/ h©S^r-^ SrtS^-fS 
fcfefOEtSSMT-feSo RAM2(Ot±i^{a!liri4, 7yf 
^3<OA^ffl!l^^$tbr^5 0 7^311. RAM 
2^P>ffl^$ftfcl 2 0 KOKs' h^'^-V?r(S«f 
so UTmyj-rStWX-foU, r©tUAffl!l^llX h*5^/<4 
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3 

^-y£LCD lWXtll x\^^^>tc^<DmW\mJ± 

[0003] £*gitf±, sic, * y ^ans 

5rt^«t9, LCDlW$*7>fy (Ytily) Sr 
JBj£-f5r K^fltfADRa trftrt+«t>©-efc9, 

^-^6te, 7K^fltADRaSrr3-Kt5:t 
[Cj;^ LCD 1C03 2*OTlil y *±^?>T^IE 
#fc 1 #ToB»+5 5 1 COT* 

fc5 0 coffin Y K9>f/< 7 ©AAfllKltt 

HfcSilT^So Yh'7^^7lt ^2fff^LCDl CO 

9, :©UlA«#LCDi©#Ytii y fcSHKStbX 
i^S. **^*5©ffl*ft|^tt, JEfc-fc u-^ 8C0A^I 

*#ysgg (HT, tcpuj t^o) 9^TKu^*B 

*AD#««$*lX^5 0 -fcl^*8f±, SftiS^SK: 

9, r«)ffl*«^.XiS, RAM2 0>7 Kl^JMF-ADfc 

[0004] CPU9H LCD 1 K^KxJ-f 
T-^SrRAM2^»«ft1"5fc«>(7>t(^T-&?), ^cDr 
-#^Dl-DnRl»*a*«W*fW34S, RAM 

2cor-^A^iS^D I l-D I nSU*#&*tt«iJ8 

fflW^-Cteir * 8 «>»J)ahFS K««*JxT^5. 
-(^J: 5*S^SS^fcv^, CPU9co©J«^C^ 

b, f-^Di-Dn, au*#a*iwwflr*wE 

iaoT, RAM2(O0T^7 KU-^^S^fflcOT-^ 
£#£&fro SrSii^^Tt* CPU 911, ir U- 
* 9 8 fc#r5 WHt*S E L K .fcoXArtS^AfflJK: 

-f5 0 -tUCcfc^ RAM2i:^$W^r-^ 

tlX4*X.e>tu5^l?y^ 5frb<DT K^*fS-§-ADR a 
^«o-CK*ffl*iX, LCDl^lff^ffiat5l2 
0 hco y^S3^«fip$tiSo 

4CiotLCDloxtfil xlcJtJS-f 5KBi«E^ 

[00 0 5] #*V*5-ri>ibffl*$ft57 KU* 

{f^-ADRate, T^*-^6[Clt4^btbT^^, LC 
Dl^Xtil xfc-S-x.fctifc Ks> h/^-ymiPlfflL 



4 

X, :wf3-^6^^JJt5YlIl y iC^-f 5* 

*tt* YK7>f^7i:J;otLCDlOTtftlyW 
er5WMtffifc«»Sii-C, KS-f5Y«ffil yKU? 
ttl$ix5 0 rcoj;9l-> YK7^^7taoTLCDl 

**S*ifcY«ilyli:#*r5#Kiy HMOK? h 
^*-y#RAM2ri>bgE#ttl£*u XK7^4£r^ 
LX#Xl«l x^fflJD£tlX, ^7 7^jy^liB*« 
io dSfTbttSo 
[0 0 0 6] 

Sbi^ETte, 5 fc«JBrt s fcofc e LC 

Ji^^t 5 ^ ^ n -/^^{t 9 Xtu-Mz. 
ft C X * OflSg C P U 9 frb R AM 2 tf)£r - 9 
•x.5jKB3»s*>ofc 0 ^(Ofrft. CPU9K:J:S**d 

SfcKfcSfcV^aiHtf&ofco SuE$£*K 
ffiriM$oX^fcHlg£#fcU C P U 9 C0^SI^^^-f 

[0 0 0 7] 

*«W©rtOj|l©»Wf4, **«ltlct3^X, ¥ 
g£j|ifcfi&OY«ffi£*U Rx«ffildBlipSJx5« 
©MMtEfclStT* rJxfe0X*SfttfY««<0#£ 

»iaw*2<7>ffi«i^g, 

#S+5tt*»^*t«tE«*WX««K:J*r5jfeJ!l 

^-^^sc-eta^-rato-efcs. ->7hm sue 
[0008] «i©8B^aij, fl(rE«t*¥aoffl*{s 

**T«nE***a^X«liK:»r5B»«EfcaJlftLT 
so Kx«S«r(8«i-f5t)<0-efe9, »2 0B»^afi, * 
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h^ftS:, *ia^»N (fib, Ntt2£H±«)WS) * 
"COAAJB**:, «lJi»fcJBN*waj**?-fc, a*R 

(flu ittN*»tf>«») ^e>IBN 

b^N- 1 + 1 *-e©fflA«^^ffl*-r5a#iB*'c« 

JEjfcUCV^S. 

[0 0 0 9] »3 0>l8Kfi, ^SSfclfc^T, SlO 

^ 6PR*m* * iiS* JiJr- * Tg^^r- * £ i/y 
hffi*K:«o-Ci»U*lftK:*>7 h U B^? h Stife* 

II, *1^6JB3©38W©«*«BKj3rt'51B**ft 
Sr. m (fflU mtt 2 J£JLb J7- KOlBttt«*fc 

»JSUT*iX^tln+ 1 (flU nJi2EiLb£>8i£) <@ 

CO n + 1 * U ir/WCJtHttStbfcJB 1 9 

K n tr y K0« 2 tf>*^x- * #4*. 6 *x 

fcfcfcfctt, R^2C0TKU-^{i^T^$tufcKl7- 

II, ttEl»««w«l!7-Ka^bKin7-KB4-eo 

# 17- KO» 1 # g co * * ]) ir /Mcf£|? 3 £>^r- * 

* 1 tfy H"o»tt^5*dct U0>5 0 

[0 0 10] KlRXf9i2<D&mz.i:tia* £X±(D£? 
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II, R^Kift«f¥at 1 b4*e>hT««f$ix, 

tt^ajcto-csEttSEtcaEijisiiT, a^a^xa 
m\z5-x.bthz> 0 *«fB«i#at*5v^T, tatft^a, > 

7h^a, fttf»«r^afc#-T5#a©l|||pflH3r*)|» 
St$fg^j;otftj$^, «ifl>«ft#aK:J:oTa 

s*«j«i^at*5i^T, Kit^a, ^7 h#a, aws 

[ooii] *4*>»WfcJ:ixtf, **>J:3*flUl#fT 
20 t>ti% 0 fljxtf, *^si«i^a^e>sior Ku^^4 

M^fcni l try KPSSr— ** s JSl 

9 tLXititiZtiZo ^<D%Kom^f-9\%^y h¥ 

aicJ:oTS/7 h*Jx, »2 0>*«5 f -*i UCS52CD 

r K^{t-g-fcfcticia«#aic4Abjx5o ^it, 

%2<F>TYV Mt^Xn% S ilfc !7 - K0>» 2 » n 
+ 1 try h«»*y*/H^*SW*4x5. CPU#*»bE 
«¥a^*3^T K^fi*im^!/ h<0$tn*7 £ -fih 

7 hfSt J; 9 h Sftfc» l wSSf-^tt, 
¥a«!iJ:5ft«p$n, IBl^ffitt¥ajcj:oT«»«E 

tSEiftSixT, ^^a^xmsi-fcfcfex^tbSo * 
^H»¥aic*5^x, E»#a, *>7hm 
#ai^r5#awiH«ifi*^)iB*4fSSJx-c4ie>ji 
sot*, s^aoxmffiicft v oTiB5>cv/7 h-rss* 

[0 0 12] 

40 ^ i (omm&m 
hi i±, *«wo»ioj6a*tttrsH***aa^>*ii* 

¥a (^Jxtf, LCD) lot, :^lcd i otcM-f 
6**T'-^*fej!rt"r5fc»^Elg#a (^Jxtf, RA 
M) 2 0£WLTV>5 o LCD 1 Oil, #J;ttf, 120 
*OXMllt, rtlfCjE^-r5 3 2*cOYm^l 2 
rtU^(7)#^[C^$tlS*l 2 0 hX 
S3 2Ky h^^^: K>7 M;: «fc 5®ffi**£fT 5 fc0>"C 
foSo RAM 2 0(1, LCD 1 0±O^l 2 0 hx 
so 13 2 K-7 h^r-^^Mt^fc^ir&f 
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£^&fcffi18gllT-&5o RAM2 0Of-^tt]«^ 
DOl-DOnCIt S/7hf» (fclitf, *>7 hgR) 
3 O^r-^AM^D Il-DI n**JHfft«K4 

L0AD#4;ibftfci£K:, r-^AMfDl l~ 
D I n^^btuT^6r'-^^afe^JI-K , 9^^, *>7 

h«^scK:4*e>nfc^7hflr*scK»cttoT, t 

5 J; 9ttoX^5c 

[0013] >7 hgP3 OOr-^ffl^liffi^DO 1~D 
OntCtt, ««f#S (0fl;Ltf, yy^m A0(OXM% 
ififfifcZtiX^Z. 5s/fS4 0lt ^7HB3 03i*& 
HtfjStbfcn (r^Xii, n=12 0) fcTyh^Kyh 
^*-y*r, 7jyf-«#LATlcflfoT««rL-ClUA1" 

7-f'*5 OIL K^h^7-y^LCDl ooxtft 1 
l^4*.5fc«)OBi!imjEl^lji1-5t)0-C&?), :o 
ffi^WLCD 1 O^Xlil lfcWI**UT^5. 
5/7 hg|53 O^r-^ffl^MB-DO 1-DOnfc ifc 
•fc u-^*6 O<0A**^Afc£f*£;h/O*5. iru^^ 

6 0(1, AAM^AOtefcAAMfrPBt^U iltR^ 

B ^v^-f tt^-^A^ffl^Srffl^iB^ X JClHA-rS fc 
<OX*hZ>o t^?6 0rotBMHIl, RAM2 0CO 
r-^AAtt^Dl 1-DI nK:SBKSixTV^5 0 rco 

(Ytffil2) Sr»«-f5fc»07 KU^fll-g-AD 
Rl, RAM2 Q<DT-$*"sy b£P3 O^KOi&trfc 
»©o-KfltLOAD, >7 h^3 0^*9 5i^*r7* 
-^Srv'7 h + 5*:»0^7 hfffSCK, >7 h^3 
0^e>fflA$ii57 f -**7iyf'»4 0t»5iitffc» 
COy y^ff-tLAT, fttfv^ hg|53 0fc±oT5/7 h 

[00 14] **mp»7 03S»bffl**ix5n-Kflr* 
LOAD. ->7 hll^SCKIl ttim^h^3 0 
od-KS^L, ->7 h**SCfc4;ifeiv 
^LATIty y^»4 0 fc#;t fetl/O^So **M»tt 

7 0a*bffl**Jx5r Kl^ff^ADRHL r=*-y 

8 0K4*.bilT^5 Q fW8 0tt, TK^Bf 
ADRl^T^-K-fS^ilCJ:?), LCD10?)32 
#cd yftffil 2Sr±^e>T^IIS#l^l*'fo|Bi(|-f5fc 



SflT^S. Y K5>f'<9 Ott, ^Sff^LCD 1 0 

*>9, wOffl^fljfcLCDl 0©#Y*«1 2*88815$ 
tl/O^ 0 g^WS^7 0<D7 Kl^ff^ADR 1 IL 

fffWE lliin^* 1 1 0^A^*^-Alc4^btuT 
^5o 1 1 OIL i? 0 tmffi 

RAM2 0(07K1/^AD, ftt»#»*ffl»B-? 

[0 0 15] Sfc, ro^gjtji, LCD 1 oci^ 
-f 5 tzZXOy 2 - 9 LT R AM 2 0 5itrfc» 

(DCPV 1 2 O^LTft 1 ?, rcOCPU 1 2 OCDr- 
^iffi^D 1-1 O^A^S^BIC, TK 

l/^JtfAD#tl/^* 1 OOWAAHfB^ 
^MtPJBT-W** I/** 1 1 0<DXti^B\^ *fu* 

IL1?l^*6 0, 1 0 0, 1 1 0<D»J?«T-S3flS*fl 
SH!*ixT*5!9, rcoc PU 1 2 0^bRAM2 O^x 
20 tH, StRff^SEL^J:oT4ir u- 

^^(7)6 0, 1 0 0, 1 1 O0>A*«*Bffij#»iR£fr 
5«t 5Jw?ioT^5o EI3IL Hl+«>^7 h»3 0© 

-ffl%^'fm$mxh% 0 ro->7 n»3 0f4, nfe© 

irl^*3 1 i^3 1 n £%l,T*5!9, rixfcErtr 
>31r31 n^AAgfAH, x-^A^ffi^D I 
1-D I n^^tl^tl^^tiTl^o iru^^3 1 ! 
-3 1 n <DtHfiitil*XI* s i§5£^C07!J y-fyxiy? 
(SIT, TFj fc^5) 3 2 i~3 2 n ©A^iS^D 
-tn-piT/SBKSiXTt^o FF 3 2 1 -3 2 rl O 
30 ffl^ffi^Qfi, ^tl^tH? 3 1 2^3 1 n <DA£} 

DOn-1 CS«JtitP5, ^fc, iri/^^3 1 iCOA 
^JS^Btt, f'J^^ifim&GND^^^tl. FF3 
2 n WtUM^Q^f-^illMWOn Ki«K*ilT 
V^5. Hfd, ^irl-^^3 1 x-3 1 n coii^jffiiFS 
11, n-KSS^L^iiSJRStU, «-FF3 2i~3 2 
nWD^UFCB, ->7 h*BT-SC«C*iiSai$tu 

[0 0 16] 04fi. Eio^SE^ft^v^-^v^ 
40 ^7F-r^>f hT-&3 0 WT> @3&t/[l|4^# 

PU120^bRAM20^ LCD 1 OfCft-fSgt^c 

■r-^«r*#atp#^ :(7)cpui2 0osi«^c 
3i»e>UIASii53i««*SELlcj:oT, iru^^6 
0, 10 0, 1 1 OIL ^timA^«^B^^«9# 
X.<btu5 0 t tT, CPU 1 2 oa»5>7 KU-^lf^-AD 
R2, r-^ff-^D 1-Dn, atf**ii*tt«I«*W 
E2*fflASiX, RAM2 Q<T>jf\%<»T Y\sA\Z&7fr? 
-##lrtii*Jx5 0 »*a*iSj»T+5i, CPUl 
50 2 Ott, ol^lf^S EL^J:o-CirU^^ 6 0, 10 
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0, 1 1 0^A^iffi^AfM^i9#x^o d*U-J:o 
CPU120I1 RAM2 OfrbtyVMZtlZo & 
g| 4 Mm t 1 iCfc^T, 7 0 COT K U 

^fffADRl^ 0y*.tf, 0#*K^-f5i, rti 
KftoT, RAM2 OWO#W«$W:^r-^ 
DTO (flflfctf, "1 1 1 1 ■ ■ • 1 1" ) isa*fflS 
*U fi^S 20^ LTv/7 h^3 O^r-^A^S^D 
I »J^4^btl^ 0 0#S'Jt2iCioV> 

rt^#ir l/^^ 3 1 !-3 1 n X*liA^l*^A<il^stR 
ZtlX. 7*-*X1l%k*T> I 1-D I nKA^tlfcx 
-^DTO ftitl^XWD F F 3 2 x -3 2 n CDA;^Kji'J^;: 
J ?-;i t>tl£ 0 

[0 0 17] tifM t 3fC^^T, hff#SCK3»S4 
*»±3»S5fc, #FF3 2 i~3 2 n (DAMM^t btl 
fc^T-^DTOli rtl^^FF 3 2 ! -3 2 n \C 
#FF3 2 !-3 2 n CT)tii^fI!|(ca^$tl 
5 Q B#*Jt 4fc*5V*T, n-K«*LOAD#4VF# 
5t, #iru^^3 1 i-3 1 nTOA^Bfl^l 
tR$tbT, iffS^FF 3 2 !-3 2 n _! 0>tij 
^(OF F 3 2 2 -3 2 n OAAlC4if)tl5o 
FF3 2 xOAAWfctt, t^^31 i?)A*$r?-B 
\z$7Lbtitc®!Em (flfctf, "0" ) *4Ae>*u5, 
mm t 5lc*5^T, 5/7 hff*SCK34S4*>±iSSt, 
#FF32 r 3 2 n (DAMm^4-^bhX^tc^T 
-f&ZtlbOFF 3 2 x-3 2 n IC® «9 &£tlT, F 
F3 2 x~3 2 n Wffl*«K:ffl*3tu5. SP*>, -*U- 
±ot, RAM2 Ot^yy hgiS3 0 Kl^X btlfcX* 
f-^DTOIt 1 try h«»t5/7 h*Jx5 D itbtCt 
oT, h£|53 0Offl^{ff-S 3 0(1, g^r-^D 
TO i (= "0111 11") i&5o 

[0 0 18] JEfc, B#^J t 6(C^^X, */V hifSC 
K#ft*>±#5i, #FF 3 2 2 n £>AAfflJKl4- 

t^tlXV^cx-^^-tlb^FF 3 2 1 -32 n C* 
9 a&StuT, FF 3 2 x ~3 2 n ©fflAfllfcttW) 3*1 
5 0 Wh, rtliCioT, RAM2 0H«>7 0 
fc4;ifeJxfc^-*DT(m, 2\fyb1£ftz/y b£ti 
5 0 ^LT, 2t , >hv , 7F^tl^r-^DT0 2 

(="00 11- • ■ • 1 1" ) ha 3 0?>x 

-^tllM^DO l^DOn^b©ffl*ft-8-S 30H 
Tffl^^tl^o B#*J t 7^*5V>T, 7 7ffffLATt 

A3 0a>bffl^£*x5S^T-*DT0 2 »L irl/^^ 
6 0^URAM2 O^f-^AM^D I 1-DI 

fe±3jS9fcJ;9, :WRAM2 0^0#a^ll X 
*7-^DTO 2^**»*.5>^5« *^ 7^IIf 
LAT^)4U^9(:J:9, ->7 hSS3 OsS^fflASft 
5^f-^DT0 2 ^ lfif»©12 0KixhOKy 

h/^-yax7^34o^$ti5o 



(6) 

J;ot, LCD l ooxtli l icSttfr-f SffiftWEK 

[0019] *sm»»7 oa^taasjisr k 

^flfADRUt r=-^8 0^4^?>il, LCD 
1 0(7)X«§1 1 IC-^^ibilfc Ky h^-^RIJWL 
Ztofa-fS 0*»bJt*1-5Y«Sl 2l£*H-£ 

*«*f4, YK7>f^9 0lCj;oTLCD10iDYfS 
io l 2 J^itS:i-5S«i«E!c3Elft$n. RS-f 5 Y«ffi 1 

2^MD$ti^ 0 o#*o*aa*s*T+5t, B#*jt8 

iCfc^T, T Kl/^fftADR 1# 
DRlSrBRScSESELT, YK7-f^90(aot, LC 

di ocoYmsi 2«r±a^e>Tfc)B***-t"5 1 

Ki, *Ojfe2$ixfcY«Sl 2fc#*i-5#Ky Hfcfi 
<DFy b'<fi-y&RAM2 0frt>mfrtti£tl. isy b 

20 fcKyh^-Vtt, X K5>f/<5 0«r^LT#X«8i 
1 lfcSttDSftT, ^77^ y^Hffi*«3flSfTb*t5o 
*fc, fy bZMtFy h^-ytt, fco***^ 
y^lC#x.T, RAM2 0tc(S»$ix5 o ^±<7>J; 5 
(^ »l^H16^ffiT*tt, RAM 2 O^&B&WtiStbfc 

^^RAM2 0Jc»i|ftr5fc»«)*]«i*ff 5**M 
«70^flTP5o ^tUCj;^ C P U 1 2 0(1 
iotRAM20(D7-^t*^5:i4<, 

so CPU12 0(DM*gil, My^/^^n 

[0020] mjmmm 

**!6«>iai«>*«Sit©v'7 hgB 3 Oi^ftxxrtit 
*J*^a45^7 hSJ3 OAS:, S*M«Ht 7 0 left*. 

40 bU3 0 A(i, r-^A^D Il-Dln, r-^ 
a^^DOl-DOn, aWS/7h«^SF«:*UT 
*59, >7 HB^SFC^X^nS^ Mf^-SFT 

«*.lf»a« "0 M :r-*A^ST-D 
ll-DI n^x^^ds-^-^, -etu^ti-r-^ffi* 
ffi^DO l~DOnl£ffl*+5 5. >7 

hff^SFT^gft "1" ->7hffi30A 
fl, 7-^AAS^D I 1-DIn-l tC4xbnfc{f-t 
*rl try h-fbUT, ^fti7-^ttj«^D0 2- 
DOnfcta*1-5««B«r#U"CV^5 0 ***MM»7 0A 

so fi, E| 1 (D^^m^ 7 Oh fflffiCD, L C D 1 0 <D&m 
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v4v (YtSl2) SrfltJ&tSfcfe^T Ki^flHJ-A 
DRh */7 hU3 0 A5&>bU*£*i5$*T-*S:7 
y^»4 0fca9iitpfc»«>?y^t*LAT, 
7 h»3 0Al:J:ot^7 h£;ftXffl^£tuSx-*£ 
SSRAM2 Ol;iEtt$it:5fc»<0S£&#{t*WE 1 

trftrt-fSfcitK:, ^7h»3 0Atc»r5V7hfl| 

[0 0 2 1 ] H6tt, a5t©'>7 bSG3 0AO-#J£ 
^HUWcHX-feSo :©^7Hl3 0Af4, nfBOir U 
3 i-3 3 n £WL-t^5o ir U-^* 3 3 i <7)A 

i?U-^*3 3i (fflU i=2-n) ^A^SS^Afl, 
r-*A^SH^D I i-l \cmm$h. A*«*B#, r 
-^A^ffl^D I i #«fcg;h/0*5o ir ^ 3 3 i 
-3 3 n cotti^«^X(i, tMtbr-^fflA^DO 
l-DOnldgg^tl. rtu^^)-trl/^^ 3 3 i-3 3 

So 

[0 0 2 2] r.O«fc5 4^*36R^*3^T. CPU12 
0HRAM2 Q^<Dm^T~-?<DmZ&&. RTfyy 
0X*GM$£ixfc Vy h^^-y^CLD 1 0^(7) 

5 0 RAM2 0^e>ffl^$tlfc*^7 f -^^ ft 

a, ^MffSFT^ "0" tKliO S/7 

bU3 OA£iiUC-t0>*£7 yf-flUOKl-S-fc&tbT 
(S#£tl5 0 ^>7 Mf^SFT^ "1" 

^:^iaoT, RAM2 o^&K^UiSJxfc**^- 
*tt, 1 tTjy h-fo-f P>$ilT^7 MJS3 OAO^-^ 

g|53 0 A^X-DXi/y b£intcttmy : -?l*, RAM 2 
O^r-^A^JjffiT-D I 1-D I nlC^-AbiX, ^<OR 
AM2 0^|^-#^fC##iiStu6o ftoX, HlOU 
JS?glSt|pIfll^CPU 120lCj;oTRAM2 0^7- 

d«u My^x^D-^«T9:^«j 

<5o 

[0023] mmmsm 

H7ft, *»^o*3 0ia6?g«S:*i-^*3fi|I^«rt 
0X£><9, Hl+OiHl¥fc*ii©B*^tt*iio»f-* 

lfi?g(8^iaio^8B(c*3ft51?U'^^6 0 t 110 
SrfiMfcU RAM2 0Wf^AM^DIl-DIn 
CCPU120^)f-^j8Wl-Dn^ RAM20 
©»#ii*WlP*B^WKCPUl 2 0W##54*a«I« 
■f-Wfc* -tti-PtiftjBtUX^So *^IM«lSR7 0 

fcftfcT, rtbt«SB^*T*<t6**«#P»7 0B«r 
KltTv^S. -toffi©#j*f4HlfcBI«t»*5. ^J; 
SfcS^SKfcfcttSCPU 1 2 0^bRAM2 0^ 



(7) 

[0 0 2 4] 08te, H7 0ii^i/-^yx*:*-f*>e 

*J t 1 1 fc*5^T, ^M«PA7 OB^br KU^ffi* 
10 ADR 1 t UT0#Wttl^Six5o rtUrJ:^ RA 
M2 O^OSSfi^feifft^ixfcn Ify h^T-^DT 

0 (Wfctf, "1 1 1 1 • • • 1 1" ) #Kfrth£ti 

X. ff-^S 20 t LXi/y h§B3 0^t-^A^I*^D 

1 1-DInH, afeMtC-**. btlZ><> B#*J t 1 2 [CM> 
X, n- Kft-g-LOAD^ft*?±^5t, V/7FS3 0 
F*J<D&1? l/^31i-31 n X-ttA^aB^AWSfl? 
£tlX, 1-D I nfcAASftfcn 
t'7 h^7-^DT0^ -ttt^tlOF F 3 2 i~ 

3 2 n «>A*ffllH:4ie>ix5o *$Mt 13K:*5^T, > 

20 7 hfff#SCK#£*»±#5i. #FF32i-32 n 

^A^«^x.e>ixfc**'r-^DT0fi, wtvb^F 

F3 2 i^3 2 n lC® «9iA^tl, #FF3 2 1 -3 2 n 
^ffl^fl|jCffl*$ix5c B*St 1 4fc*5VvC, o-K« 
^•LOAD^^^T^St, #iru^^3 1 i-3 1 n 
■Cf±AA«^B**«R4tuT, »FF32!-3 

2 n _! Offi^jf FF 3 2 2 -3 2 n <D AA«I 
fc^X.?>*lSo Sfc, i?U^*3 1 i^A^ST-BfC-^ 
xbixfeB^tt "0" ) FF32^A 

30 [0 0 2 5] tifM t 1 5 aiCfc^X, */? Mf^SCK 
&±h±.&Zk, #FF 3 2 1 -3 2 n ^)AWIWx. 
btlX^tz&7fiT — #&, Ztlb(DFF 3 2 i-3 2 n 
tffiOiiSiX, FF3 2 x-3 2 n 34»6tU*$*b5 0 - 
tUC^oX, RAM2 Qfrt>*/7 b%>3 0\^7LbMz. 
i^T-^DTOIt 1 \f y Y1Ztt*S7 h£tl* ^<Oi/ 

1 (= "0 1 1 1 • • • • 1 1" ) t45 0 Ht-, #S 
t 1 5 b, t 1 5 c, t 1 5 i \Z&ftZ>i/y h{f# 
SCKOiU^QftlC, #FF 3 2 i-3 2 n lC-^^ 
40 e>tlTV>fc^^r-^^, rtlb^FF 3 2 i-3 2 n 
lc»03i**t, F F 3 2 1-3 2 n ^5>lilA*ix5o SP 

0#^J tl5aHi (flU i ttS&ft) 
t5'>7 Mf^-SCK^^ib±^ , 9f-J:oT, RAM 2 
hSB3 0fC4-X.?>tlfc«*7 f -^DT0fi, 
i If s/ h»t*K^7 h^tt, m-tS 3 0 fc LT7^f 
S154 0{C-^^e>tl5o ^LX, BSSJ t 1 6m^T, 7 
y^ff^-LAT^4lb±^5i:, HB3 0*»5>m* 
$H5{§-^S 3 Ott, lftftOl 2 0 h<7) K2/ h/N° 
^-yfc UX5jyf-«4 0JC««fSii5 o 5j/fS40 
50 ld«#Sftfc Ky h'<*-:^f±, XK7^/<5 0l:«to 
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lcd i cxDxmmi lfcsftjt-rsffittmEE^^gi 

[0 0 2 6] ^^WW70B^bm^^tl5T 
K^*fI#ADR 1 tt, r^-^8 0Wibtl, CI (D 
Tx-?8 Qfrb, LCD 1 OCOXmffil 1 fcttbtl 
It Vy h^?-y\z®MLtcfemt^m£>£]riZ> 0 r 
3-^8 0^6>tH**nfc**ffi*tt, YK7^^9 0 
(aoTLCDl OOYttil 2fcSEjjg-f 5iE»SJ£K: 
SEJftStt. KS+5Y«Si2KiBttP4ii5. o#ifficr> 
*&a*s|*T + 5t. B^'Jt 1 7JC*5^T, TK^«* 
ADRl*l#«fcSe!E$n, IH«0«S2»frfe*i5 o 
TK U'^ff^ADRlSrlilSftgEl-rSwt 

iaot, lcdi oOTtii 2as±3i*e>T^iR*Sfe 

*0*j6*JifcY«il 2 fc*fe£+6#Ky h 
ftg<0 h^-^RAM2 0*>e>tt*tH£;ft5o 
K^ffl^tufc Kjx h^^-Vtt, hSP 3 0 "C i tf y 

h Jti7 jx^»4 0 tfiWShfc Yy Y'<9-> 
li> KICX K9>f^5 0«r^LT#X«Sl lJcHIJDS 

[00 2 7] W:, T Ki^^«*3isSW0#»fcSofc 

+ 1 ^ hWEKSJv LCD101H, «F[E]«t9t* 

<7>«t5f-, S3 0Hlft«llT-tt, RAM2 0^?>SE*ffl 

§15 7 0 B£#LT^5 0 C*iK:J:?K CPU1 20ia 

CPU 1 2 0<Z>:ftfif£<G|«U *>o»b^*^^n-/u 
[0 0 2 8] gj^lSMl 

tl^lOHI 1 ©**S6fi{w*5ft5— JftW*RAM2 0 
r*lfc*dcOft45RAM2 0AS:RJt"CV^ 
S 0 ->7FS3 0l:teT, 1 tfy hfc*ftA^tf 

I 0-DI nirltS^ h<B3 0B*:RttT^5o * 
fcCPUl 2 OWUt, IMWBT-C 1, C2^tf5 
CPU 1 2 0 ASrtttf-CI^So — r.^^CORAM2 
0Aatf->7htt3 0B4rtt»tfcitfc#oT, iru^ 
*100, 1 1 0*rfl(l»UT^5o RAM20 Att, % 
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fS^ADR l***.e>ix5JBl07 Kl^S^AD 1, 
£tf7 Kl^f^ADR2^;t<btl££g2tf>7 
jB^AD2*^LT^5o 4fc, 7F>^ffADR 
1, ADR2-C»j£S*Lfc7 Kl^^tC^^tlfcr-^ 
Srffl^1"5n + 1 fcT-x h^r-^iH^DOO-DO 
n, JkXfZ.tlb<DT Kl^ff-fADR 1, ADR2X*fg 
££tbfc7 KU-^lC^rSr-^^A^-rSn tTjy h 
^f-^AAWD I 1-D I n£*LT^5o StCR 
AM 2 0 A 12, 9*- ^fflAlB^DO 0^^+57*-* 

9 f -^*rA*"*-5fc»07 f -^AA«HPD I01-DI 
Om^fltl^o 

[0 0 2 9] R AM 2 0 A(DT K l/^S^AD 1 i£f3u 
^©jffl)g{$7 Ofrb<DT KU^ff^-ADR 
*k Sfc, 7 KU**BiPAD2K:B:CPUl 2 0 Afrb 
<DT K^^{s^ADR2^4x.P>tlTV^5o R AM 2 0 
A^r-^AM^DIOl-DIOmlt CPU 12 
0A^)f-^ffi^Dl-Dn^(Om^7 hCOr-^S 
20 -fD l~Dm^^$tuT^5 0 -t LT, CPU120 
AOWJWJB^C 1I4RAM2 OA^T K^^ADO 
fc, fflflWF-C2tt* 6 O^il^S^SlC, m 

5 0 EllOte, EI94WRAM2 0A<D-#J£^-f*gW 

(omtimx-hZo :^ram2oaii w-frtmwzti 

fcm#<7>17- KHWA i ({§. U i = 1 ~m) t, Ztl 
b(DV- KIWA i tiESS-raJ: 5fcEHS*i*:n+ 1 
li© fcTy b^xtB A j , BAj/ (fiU j=0-n, 

30 KiWAi t^i/hi^BAj, BA j /«hC0^X^3f 
fctt, ^^y-ir/U2 l i> j 3»sttJte>ixx^5. 
^2 1^ ISI-W«rti4oT*5 0, ^^Uir/i^ 
2 1 if jtt, FF22*i^t52oW y/^-^22 
a, 22b, :^FF 2 2 t if y YWffiB A j , BAj 

/t^s?ttSra»-r5fc»oMos oa 

T> TMOSJ fcV>5) 23a, 23b. SI/FF 

2 2 t trjy'HISEtBBk, BBk/ (fIL, k=l~ 
n) , fttftTy mS*BC i, B C i /fc 0&ft&Hftl 
t5fc6OM0S2 4a, 2 4b^f ltl^ 0 
40 [0 0 3 0] ^^yt/l^21 i( j ^^MOS23a, 2 
3b^y-Mt !7- KlftWA i fc*iiSBK$ilTV^ 
5 0 ^!J1?/U2 1 i(0 rtMOS 2 4 a, 24 

b©y-hf±7-K«WClx:#ii«aKS^ ^ y ir/i- 
2 l it fc rtOMOS 2 4 a, 24b^y»h^ !7- K 
iSWB i fc#»ga*jsiVO>5. ^^/hi^BAj, B 
Aj/Jwfi, Z.<0\fy VmtBA j , BAj/^#a« 
^ !J-tr/U2 1 if j ^>rt(D, 7-KiWAiX 

irfcfc, »*i$tbfc^*y't/U2 lasftWrL-O^?*- 
so ^?r^ai'r^^coiry^7y7 p (S A) 2 5 j a&sSBK 
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Jixti^o -fry* 7:^2 5 j <Dr-*AfflA{ffltt, 
R AM 2 0 AOf-^ tli^^D O 0 ~D O n 
HT^5 0 tr? MSJtBBk, BBk/l:it - 

(OfcTjx HISjBBk, BBk/^iiSBft^Jifc^^D 
•fe/U2 1 ifk orttf>, !7- KlftWB i "«M? S it*: ^ * 
y ir/U2 1 icM1-^iry^Ty7 p 2 6 k#S8fc£*lT^ 
5 0 r(7)iry^T>7 <4 2 6 k^r-^A*^ffl(i, RA 
M2 0A^f-m^DI nKSMStlT 

[0031] #iry^ry7 p 2 i i|0 teMOS 

2 4 a, 2 4bll Ztlfrtl^ y h$j**tB C i, BCi 
7 i ^SBKSJxT^So L 
T, rc0irV^Ty7 P 2 7 i ^r-^AtiJAW, RA 
M2 0A(7)r-^AMW I01-DI OmCgiJ 
tl"C^£ 0 !7-Ki»WAitt, EI^LiV^7K^f3 
-^ffl*«t«8**nT*3 5, RAM 2 0 A COT KU 
^S^-AD Ifc4x?>tl5 7 KU^ffi*ARD ltio 
-C*gj££*ifc 1 #<D!7- KUWAsWSttfcShSJ: 5 \z. 
iotl^o !7-K||lWBitt, @^L?fcV>T 

\t\sXT*-?<DttltlMfc&ffiZtiXte*). RAM 2 0 
AOT Kl^^iB^AD2^4x.5>ii5r K ^*{f #AR 
D 2 ^ J: o TjgJt * flfc 1 #<0 !7 - KiUW B £ 

RAM2 0 AtCt&«ft$nfc«^r--^^Sc*.ffl$iX, > 
7 hg|S3 OBW hf|#SCKt«foTv'7 b£ti 
Xs h^->#LCD 1 0tc£S3Jx5S»*Mi 

C PU 1 2 0 A^ibR AM2 0 A^S^f-^O 

PU1 20A^^RAM20AH^IT, L C D 1 0<D 
^T-*£*£34fr»£\ r^CPU 1 2 0 A<DM'M 

^^6 0*AA*FB«jfc9J5#*.btl5. -t LT, C 
PU 1 2 0AfrbT KU-*{f#ADR2, &tfr~*{f 
*Dl^DnJ»StH*£JV RAM2 0 AO^*yirvU2 
l i, k KDBftSS^-^^KrtftihS. 

[0032] cpu 1 2 o A<oiwawB«f c 

RAM2 0 A^T KU-^fs-g-ADO^ttjyj^iX, 7*-* 

RAM2 0 Art^^^eUiryU2 1 1>0 -2 1 
m,0 fc, ^r-*tfM&$£*i5o RAM2 0A(:M 

ztitcmTFT-fi*. **i«ip»7o*»e>#Ae>ii5r 

©itytJr-#fcLT'>7HB3 0Bfc4ie>ii5 o 
hgtf3 0Bic4^btlfcn+ 1 tf s/ hO^^iJr-^^rt 

Jl5o h»3 0Bfc4;ie>ftfc3fcM^-* 

tt, 1 jx hf»t^7 h£ftTff^S 3 0 t LTirl^ 
* 6 0^LTRAM2 0 AWf-^AAWD I 1~ 
D I nfd-^X^tl^o -*U-<£9, RAM20AO^ 
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!J1?/U2 1 i, i -21 i( n KtyASftT^fc^r-* 
«\ 7^f-g|54 0^}$$tl"CLCDl 0K*S*iX, 
^Uir/i^ 1 i, o ~ 2 1 i, n -l fc*tt*iVCIr>fc*« 
^^ey ir/V2 1^ ~2 i i>n tS0%*4 

[0 0 3 3] r.^m^LT, lBffi^**?*-*** 

m,0 fc^Sifffcfc*^--*^ CPU120A^5) 

tt, RAM2 0AC-7/^-hRAMOTL, 

ffi£*myiJK:»jS+5^*yir/U2 i lj0 -2 l ra>0 
KH&»#&fr«fc SfcLT^S. rtiicj:i9, CPU1 

2 0 AfCj;oTRAM2 0 A<D 1 Wd^r-? £ 1 EE 

(a) - (e) OJ:5ftfc©38 s *>5o 

[0 0 3 4] (a) ■f-*T*«Hffi&£**5>*~f fe 

353 0, 3 OA, 3 0B(^it, ttS*^:->7h 
so fa(OA # 9:HT'^ 0 

(b) m3\^M^Ltc c yy hgP3 OTfi, ^7 h^g 
K*£«tf>7*-*# "0" Jc|K$**.bix5J:5^fto 

(c) 01,0 5, Rlfla7 0»»j6HTftt, a«ro 
RAM2 OSrfflV^TV^^, R!ll#t 2 OOSftSr KU' 
xfc^LTT^-irx pTtl^v^TK- hRAMSrffifflU 

40 U12 0^^|J^^ ^a«7 0, 7 0A, 

7 OB^5>©R*fflU^«^*ia«1-5r t^-etSo 

(d) RAM2 0, ^>7hS3 0, 7>7^SP40, X 
LCD 1 O^Xffil l<D£y h Sttt+^TBI— ft 

(nfcfyM fcftoTV^S*, RAM20M*>7hS 

3 o^tf$/ YW^yyi-UA 0WLCD1 OCOt'-/ h 
ftJ:9t*< LTtftV> 0 :^«(at, RAM20i 

(e) 16^7 hSB3 0AT-tt, irL/^^3 3 i <D 
so A^jiB-fA, Bfc-ttHfJxBSrt-SAAr-^JB^Dl 
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i -l, d i i tmmztix^ztK mtitzAtiT-? 

S^D I , 0iJx.tf> A^lx-^a^D I i - 1 - a , D 
I i «£U attSSc) Srt*t€WftKL-CtAv\ r. 
tifc£<9, Sic (IP*,, a + i) try hWit\^yy bt 

[0 0 3 5] 

TEt8$'fr5^7 h#a*ttttT^5 0 rtucfcfl* C 

BB*>***k:S&5 try Hk«rt^7 h LT**¥ft 
#<45*5, B*#aK:ff«**1-5«»*4<*50 

r - * SriiiD L T*t iitf r. k 5 «t 5 i-tM $ tu 
fcE**a*rRftT^5. rftfciO, »10>3BE*>«) 

fc* vm& * 9 p -A** Srff 5 w fc ^ X * 5 ^ 5 » 



0T*fc5 o 

[0 2] tt*0«9SB0ttJ*BT*>S. 

[0 3] 01 $<Dis7 h^3 o^-«3jsr*-r«fiKia*ca> 

[04] 0lo|i!)f^v'--^y^^^-r^-r^^^~-h"C 

[05] *mw<»%2(D%mrmz^tm^mw<Dm& 
mxhz> 0 

[0 6] B5+os/7 h^3 o A<D-m&7Fi-tmi&mx- 

[0 7] *»W^JB3^|gl6^l8**r^S6B^flldi 
0T*fo5 o 

[08] B7^B^5/-^y^Sr*1-^-f Af--t-h"C 

[09] *mw<Dm4<DmMMmz*i-m*mm<DMf& 

[0 10] @9f(Z)RAM2 0A<Z>H!*J£^11K»&E>fll 



LCD 
RAM 



20 10 
1 1 

1 2 

2 0, 2 OA 



2 1 



i, J 



3 0,3 OA, 3 0 B 

4 0 

5 0 

6 0, 1 0 0, 1 1 0 

7 0, 7 OA, 7 OB 
30 8 0 

9 0 

12 0, 1 2 OA 



Y Vy4 '< 
CPU 



[03] 



[04] 



D01 
o 



D02 
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*T RT Jt 

SC0 *J iSiJ_ 



0 o 

011 DI2 
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o 
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S30 
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[01] 
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LOAD | 
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[0 7] 



[09] 



.11 ,12 



I 



70B 



5 

« 



Y 
H 



T 

90 



LAT- 



LCD 



10 

r- 1 



50 



40 



LOAD 



ADR1 



r 



530 



SC 



DOi^OOn 
^7 M i 
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